Objectives-To investigate the influence of the Thl and Th2 lymphokines interleukins (IL)-4 and IL-13, interferon gamma (IFN -y), and several monokines on the adhesion of mononuclear cells to synovial fibroblasts and intercellular adhesion molecule-i (ICAM-1) expression and cytokine production of synovial fibroblasts in patients with osteoardhritis.
lo,g IL-6, IL-10, IL-12, IFNa and TNFa, and the expression of ICAM-1 lymphocyte function associated antigen 3 (LFA-3), BB7, and major histocompatibility complex class II molecules on these cells. Furthermore, the adhesion of freshly isolated mononuclear cells from the peripheral blood was tested using a colourimetric cell-cell adhesion assay. Results-Only production of and the expression of ICAM-l were observed. IL-1 0 and TNFa were the most potent stimulatory mediators of both cytokine production and ICAM-1 expression. IL-4 and IL-13 had differential effects as they upregulated cytokine production but downregulated IFN'y induced ICAM-1 expression. In functional adhesion assays, TNFa, IL-la and, to a lesser extent, IFN-y led to increased adhesion of mononuclear cells, whereas IL-4 and IL-13 had no effect. 50 ,ug/ml gentamicin (Gibco) and 17 U/ml heparin. The neutralising anti-IL-4 antibody was a kind gift from Dr G Le Gros. Anti-intercellular adhesion molecule-I (ICAM-1), anti-lymphocyte function associated antigen-3 (LFA-3), and anti-major histocompatibility complex (MHC) class II antibodies were purchased from Immunotech, Marseille, France. Anti-BB7 antibody was kindly provided by T Yokuchi. CELLS Synovial tissues were obtained from patients with osteoarthritis, at the time of joint replacement surgery, and dissected and minced into 3-5 mm3 pieces as previously described. 36 The minced tissue was incubated in Hanks's balanced salt solution containing 0-2% collagenase II (Sigma) for 60 minutes with occasional stirring. Cellular material was filtered through several sieves from 250 ,um up to 90 ,um pore size. Samples were centrifuged for 10 minutes at 400 g and resuspended in culture medium. The resulting isolated cell suspension contained a heterogenous cell population, which was plated into a 75 mm3 culture flask (Greiner, Niirtingen, Germany).
Conclusions

CELL IDENTIFICATION
The cells were grown to confluence and passaged with a split ratio of 1:3. After the third passage the cells revealed a homogeneous fibroblast like morphology. Isolated cells were characterised using anti-CD 14, anti-von Wlllebrand factor, anti-Ulex-lectine, and 5B5, a fibroblast marker (DAKO, Hamburg, Germany). Only 5B5 showed weak stainingother cell markers were negative.
ASSAYS FOR CYTOKINE PRODUCTION
These assays were performed in 96 well flat bottomed microtitre plates (Greiner). Synovial fibroblasts were stimulated by incubating 2 x 104 cells with the respective cytokines in a volume of 200 ,ul per well. Supernatants were harvested after 48 hours, stored immediately at -20°C, and thawed before testing. The amounts of IL-la, IL-1i, IL-4, IL-6, IL-10, IL-12, IFNa and TNFa in the culture supernatants were determined using cytokinespecific ELISAs as previously described.'6 The lower limit of detection for each assay was approximately 50 pg/ml (IL-la: 5 pg/ml; IL-6: 1 U/ml). All assays were performed in triplicate and repeated at least three times. A standard curve was prepared in each assay.
IL-4 AND IL-13 RECEPTOR(S)
Synovial fibroblasts (2 x 104) were incubated with 20 ng/ml IL-4 or 20 ng/ml IL-13 in the presence or absence of the human IL-4 receptor molecule (5 ,ug/ml). After 3) . The effect of IL-4 was specific, as it could be blocked by the addition of a neutralising anti-IL-4 antibody. The effects of both IL-4 and IL-1 3 were dose dependent.
MODULATION OF ADHERENCE OF PBMC TO SYNOVIAL FIBROBLASTS
TNFa and IL-la were the most potent inducers of PBMC adherence to synovial fibroblasts, followed by IFNy (fig 4) . Interestingly, IL-4 did not suppress spontaneous or IFN-y induced adherence of PBMC.
Discussion
We have investigated the effects of immunoregulatory cytokines on cytokine production and ICAM-1 expression by synovial fibroblasts. Our data indicate that IL- It has been shown that the type of T helper response is influenced by the cytokines present at the primary stimulation of a T lymphoe32 40 41 
